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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the adhesion approach characterized by pasting up with 
adherend using adhesives, after an adhesion side applies to this front face the primer constituent which 
consists of the solution of the cyclopentadiene system resin which has a polar group, or its 
hydrogenation object in more detail about the adhesion approach of the mold goods which consist of 
thermoplastic norbornene system resin. 
[0002] 

[Description of the Prior Art] Polymethylmethacrylate (PMMA) and a polycarbonate (PC) are known as 
resin used for an optical material from the former. Although PMMA was excellent in transparency, there 
was a problem among this in respect of thermal resistance, moisture resistance, etc. Moreover, although 
PC was superior to thermal resistance and moisture resistance was superior to PMMA, there were 
problems, like a birefringence is large. 

[0003] Recently, thermoplastic norbornene system resin attracts attention as an optical material excellent 
in thermal resistance, moisture resistance, and low form birefringence. However, when the mold goods 
of thermoplastic norbornene system resin, or this and other matter were pasted up using adhesives, the 
bond strength between adhesives and thermoplastic saturation norbornene system resin was weak, and it 
was not able to paste up firmly. 

[0004] Improving air-drying nature, adhesion, adhesive strength, etc. on the other hand by adding 
cyclopentadiene (henceforth CPD) system resin in various coatings, adhesives, etc. was known (JP,57- 
26604,B, JP,57-57048,B, etc.). However, when using for adhesion of thermoplastic norbornene system 
resin, even if it carried out little addition at various adhesives, amelioration of adhesive strength etc. had 
the problem that adhesives were diluted and adhesive strength declined, when it is small and added so 
much. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention persons find out that it can be firmly pasted up 
by pasting up with adherend using adhesives after applying to this front face the primer constituent 
which consists of the solution of the CPD system resin which has a polar group, or its hydrogenation 
object as a result of wholeheartedly research of the adhesive problem of mold goods that an adhesion 
side consists of thermoplastic norbornene system resin, and came to complete this invention. 
[0006] 

[Means for Solving the Problem] According to this invention, the method of pasting up firmly the mold 
goods with which an adhesion side consists of thermoplastic norbornene system resin with adherend is 
offered in this way. 

[0007] (Mold goods) At least one of the lots of the object pasted up in this invention is the mold goods 
with which an adhesion side consists of thermoplastic norbornene system resin. 
[0008] The thermoplastic norbornene system resin of this invention is resin well-known at JP,3- 
14882,A, JP,3-122137,A, etc., and, specifically, the ring-opening-polymerization object of a norbornene 
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system monomer, its hydrogenation object, the addition mold polymer of a norbornene system 
monomer, a norbornene system monomer, the addition mold polymer of an olefin, etc. are mentioned. 
[0009] A norbornene system monomer is also a monomer well-known at the above-mentioned official 
report, JP,2-227424,A, JP,2-276842,A, etc. For example, norbornene, its alkyl, alkylidene, an aromatic 
substitution derivative and these permutations, or the halogen of an unsubstituted olefin, A hydroxyl 
group, an ester group, an alkoxy group, a cyano group, an amide group, an imide radical, Polar-group 
substitution products, for example, 2-norboraene, such as a silyl radical, 5-methyl-2-norbornene, 5 and 
5-dimethyl-2-norbornene, 5-ethyl-2-norbornene, 5-butyl-2-norbornene, 5-ethylidene-2-norbornene, 5- 
methoxycarbonyl-2-norbornene, 5-cyano-2-norbornene, 5-methyl-5-methoxycarbonyl-2-norbornene, 5- 
phenyl-2-norbornene, 5-phenyl-5-methyl-2-norbornene etc.; The polymer of CPD, The same derivative 
and same substitution product as the above, for example, a dicyclopentadiene (It is hereafter called 
DCP), 2, a 3-dihydrodicyclopentadiene, etc., 1, 4:5, 8-dimethano - 1, 2, 3, 4, 4a, 5, 8, 8a-2, 3- 
cyclopentadieno naphthalene, etc., 1, 4:5, 10:6, 9-trimethano -1, 2, 3, 4, 4a, 5, 5a, 6, 9, 9a and 10, 10a- 
dodeca hydronalium -2, 3-cyclopentadieno anthracene, etc.; The addition product of a cyclopentadiene, 
a tetrahydro indene, etc., the same derivative and same substitution product as the above, For example, 
1, 4-methano -1,4, 4a, 4b, 5, 8, 8a, a 9a-octahydro fluorene, 5, 8-methano -;, such as 1, 2, 3, 4,a [ 4 ], 5, 
8, and 8a-octahydro -2 and 3-cyclopentadieno naphthalene, etc. is mentioned. 

[0010] A well-known approach may be used for the polymerization of a norbornene system monomer, 
and it can also be improved as a thermoplastic norbornene system resin hydrogenation object by 
hydrogenating also as a copolymer with the monomer in which other copolymerization is possible if 
needed. 

[001 1] the thermoplastic norbornene system resin used by this invention - a request - UV stabilizer; 
amine systems, such as heat deterioration inhibitor; benzophenone systems, such as antioxidant; phenol 
systems, such as a phenol system and the Lynn system, etc. - -proof - various additives, such as 
lubricant [, such as ester of ********; fatty alcohol, partial ester of polyhydric alcohol, and the partial 
ether ];, may be added. Moreover, other resin etc. can also be mixed and used in the range which does 
not spoil the purpose of this invention. Furthermore, if it is the mold goods which do not need 
transparency, various kinds of fillers can also be used for the purpose of improving reinforcement etc. 
[0012] Especially the approach of fabricating the mold goods of this invention is not limited. As long as 
an adhesion side consists of thermoplastic norbornene system resin, other parts may consist of other 
resin. 

[0013] (Primer constituent) The denaturation object into which the CPD system resin which has the 
polar group of this invention introduced the polar group by copolymerization of the polymer of the CPD 
system monomer which has a polar group, a CPD system monomer, and the monomer that has the polar 
group to which it can copolymerize in it, mallein-ization of the polymer of a CPD system monomer, etc. 
is mentioned. 

[0014] It may be CPD or its derivative, for example, CPD, methylation, an ethyl permutation, etc. may 
solve, alkylation CPD and these dimers, a trimer, ******** ? etc. may be mentioned, and the CPD 
system monomers of this invention may be such mixture. Since CPD exists in stability as DCP in 
ordinary temperature, CPD and DCP are usually completely treated similarly, 
[0015] As a monomer which has the polar group which can be copolymerized in a CPD system 
monomer For example, for example, allyl alcohol, clo chill alcohol, 1, 4-butene diol, Hydroxyethyl 
acrylate, hydroxyethyl methacrylate, Hydroxyl-group content monomers, such as a vinyl phenol; An 
acrylic acid, a methacrylic acid, A crotonic acid, a maleic acid, a fumaric acid, a citraconic acid, an 
itaconic acid, a maleic anhydride, Carboxylic-acid radical content monomers, such as an anhydrous 
citraconic acid; Vinyl acetate, propionic-acid vinyl, An acetic-acid allyl compound, a methyl acrylate, an 
ethyl acrylate, butyl acrylate, Acrylic-acid hexyl, acrylic-acid octyl, a methyl methacrylate, methacrylic- 
acid butyl, Ester bond content monomers, such as butyl acrylate; Acrylonitrile, Partial saturation 
cyanides, such as a methacrylonitrile; polar vinyl monomers, such as the partial saturation ether, such as 
allyl glycidyl ether, etc. are mentioned, and the hydroxyl-group content monomer of a polar vinyl 
monomer, a carboxylic-acid radical content monomer, and an ester bond content monomer are 
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especially desirable. 

[0016] When it copolymerizes, a CPD monomer is 50 - 99.5 % of the weight usually 60 - 80 % of the 
weight more preferably 55 to 90% of the weight on the basis of the total quantity of the monomer in 
which the operating rate of a CPD system monomer has a CPD system monomer and a polar group. 
[0017] Especially the manufacture approach of CPD system resin is not limited, but should just be based 
on well-known approaches, such as thermal polymerization and cationic polymerization. For example, a 
polar vinyl monomer is mixed with a CPD system monomer if needed. By carrying out thermal 
polymerization and carrying out the flash plate of the further 150-250 degrees C by 5 - lOOmmHg 
preferably 760 or less mmHgs by holding at 250-300 degrees C for 0.5 to 20 hours What is necessary is 
to remove easy-volatility components, such as an unreacted monomer, a dimer, ******** ? and an 
inactive solvent, to be 20 or less mmHgs preferably, to vaporize an oily polymer and just to usually 
obtain 50 or less mmHgs of 200-300 degrees C of resin-like polymers with a thin film mold evaporation 
machine. 

[0018] the polystyrene reduced property according [ the number average molecular weight of the CPD 
system resin of this invention ] to the gel-permeation-chromatography method (henceforth the GPC 
method) - it is ~ usually - 200-1000 - desirable - 230-800 - especially - desirable - 260-600 - it is 
280-550 still more preferably. If number average molecular weight is too small, in order not to fully 
harden, it cannot use for adhesion. If number average molecular weight is too large, the solubility to a 
solvent will worsen and workability will worsen. 

[0019] Furthermore, CPD system resin may be denaturalized and a polar group may be given. For 
example, there is the approach of denaturalizing using alpha, such as an acrylic acid, a methacrylic acid, 
a maleic acid, and boletic acid, beta-unsaturated carboxylic acid, and/or its derivative as such 
denaturation etc., and the denaturation approach is good by the well-known approach. For example, 
although the polymer of CPD does not have the polar group, if it mallein-izes by adding a maleic 
anhydride and heating at 230-240 degrees C for 1 to 2 hours, it can be used as the CPD system resin 
which has the polar group of this invention. 

[0020] 40-220 degrees C of 60-180 degrees C of softening temperature temperature of the CPD system 
resin which has the polar group of this invention are 80-150 degrees C more preferably. 
[0021] moreover, the CPD resin which has the polar group of this invention - per molecular weight 100 
- it is - the number of polar groups - 0. 1-1 - desirable - 0.2 to 0.8 -- it is 0.3-0.6 especially preferably. 

[0022] In this invention, although it is also possible to use the CPD system resin which has a polar group 
as it is, the CPD system resin hydrogenation object which has a polar group may be used. The well- 
known approach using the catalysts for hydrogenation of palladium, nickel, etc. as the approach of the 
hydrogenation of CPD system resin etc. can be used. Usually, even if it does not hydrogenate, it can be 
used satisfactory, but when thermal stability etc. is called for by the operating environment, 
hydrogenating and using is sometimes desirable. 

[0023] The primer constituent of this invention consists of the solution of the CPD system resin which 
has a polar group, or its hydrogenation object. The concentration of CPD system resin [ in / using an 
organic solvent as a solvent / a primer constituent ] or its hydrogenation object is usually 5 - 30 % of the 
weight more preferably three to 50% of the weight one to 80% of the weight. It becomes difficult for the 
viscosity of a solution to become high and to apply to homogeneity, if concentration is too deep, and the 
amount which will be applied if concentration is too thin increases, and desiccation also becomes 
difficult. 

[0024] It will not be limited especially if the CPD system resin which has the polar group of this ■ 
invention, or its hydrogenation object may be dissolved as an organic solvent of this invention. Usually, 
aromatic hydrocarbons solvents, such as toluene and a xylene; A hexane, Aliphatic hydrocarbons, such 
as a heptane, an octane, and Deccan; A cyclohexane, Alicycle group hydrocarbon system solvents, such 
as a cyclohexene and a methyl cyclohexane; A trichloroethylene, Chlorinated hydrocarbon system 
solvents, such as perchloroethylene, a dichloroethylene, a dichloroethane, and a chlorobenzene; A 
methanol, Ketones, such as ethanol, a fatty alcohol system solvent; acetone of an isopropanol system, 
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methyl isobutyl ketone, and a methyl ethyl ketone; ester solvent [, such as ethyl acetate, ]; etc. is used, 
and these can also be mixed and used. A solvent with the easy removal by desiccation is desirable. 
[0025] Moreover, the primer constituent of this invention is the purpose of strengthening an adhesive 
property with the adhesives to be used. The need will be accepted if it is the range which does not spoil 
the purpose of this invention. Chlorination polypropylene, Chlorination mallein-ized polyethylene, 
hydroxyl -group content chlorination polypropylene, To a styrene butadiene block copolymer, the 
hydrogenation object and a styrene ethylene propylene block copolymer, or it, chlorine, The 
denaturation copolymer which introduced the hydroxyl group, the carboxyl group, the carboxylic 
anhydride, etc., an acrylonitrile butadiene copolymer, a styrene butadiene copolymer, etc. may be added. 

[0026] Furthermore, conductive grant agents, such as coloring agents, such as an anti-oxidant, a 
weathering stabilizer, a heat-resistant inhibitor, a titanium chloride, and an organic pigment, carbon 
black, and a ferrite, etc. may be added if needed. 

[0027] The primer constituent of this invention is applied to the front face which consists of the 
thermoplastic norbornene system resin of mold goods and which it is going to paste up. Especially the 
method of application is not limited but should just use the usual methods of application, such as an 
approach, a spin coat, etc. using brush coating and a gun spray. Coverage is usually about two 5 - 200 
g/m. It is made to dry and an organic solvent is removed, after applying. The desiccation approach is not 
the approach of spoiling the purpose of this invention by the denaturation of a primer constituent etc., 
and it is not limited especially but an air drying is also usually enough as it. 
[0028] (Adhesives) Especially if the adhesives of this invention can also paste up the quality of the 
material of the adhesion side of adherend, it will not be limited, but epoxy system adhesives, acrylic 
adhesives, cyano acrylic adhesives, polyurethane adhesive, silicon system adhesives, ultraviolet curing 
mold adhesives, hot melt adhesive, etc. can be used. The method of application and coverage are good in 
the approach according to each adhesives, and an amount. 

[0029] In the case of adhesion, the layer of the CPD system resin which removed the organic solvent 
from the primer constituent by desiccation, or its hydrogenation object needs to be formed between the 
adhesion side which consists of thermoplastic norbornene system resin after adhesion, and the layer of 
adhesives. For that purpose, even if it applies adhesives to the adhesion side processed with the primer 
constituent and sticks with the adhesion side of a pasted up object, the adhesion side of the pasted up 
object which applied adhesives to the adhesion side processed with the primer constituent may be stuck, 
and adhesives may be applied to both sides. When pasting up the adhesion sides which consist of 
thermoplastic norbornene system resin, it is desirable to process with the primer constituent of this 
invention to both sides. 

[0030] What is necessary is just to use the adhesion approach according to the adhesives to be used 
about the method of application of adhesives, the conditions of other adhesion, and an approach. 
[0031] 

[Example] The example of reference, an example, and the example of a comparison are given to below, 
and this invention is explained to it still more concretely. . 

[0032] The example of reference 16-methyl -1, 4:5, 8-dimethano - Carry out a hydrogenation reaction at 
the ring-opening-polymerization object of 1, 4,a [ 4 ], 5, 6, 7, 8, and 8a-octahydronaphthalene (MTD). 
0.2 weight section addition of the phenol system antioxidant pentaerythrityl-tetrakis (3-(3, 5-G tertiary 
butyl-4-hydroxyphenyl) propionate) of the 0.2 weight section was carried out to the 100 weight sections 
of the obtained polymer (number average molecular weight 28,000, the rate of hydrogenation of about 
100%, glass transition temperature of 152 degrees C), and it considered as the pellet with the melting 
extrusion process. 

[0033] Injection molding was carried out on the conditions which show this pellet below, 
100mmx25mm tabular mold goods with a thickness of 25mm were obtained, further, the hole with a 
radius of 1mm was opened in one location of 12.5mm, and the test piece A was obtained from the long 
side and the shorter side. 

making machine: - 65t resin temperature [ of clamping pressure ]: - 325-degree-C die-temperature: - 
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110 degrees C (fixed side) and 100 degrees C (movable side) 

[0034] Water garnish of the copolymer which carried out ring opening polymerization of the mixed 
monomer (MTD/DCP=70 / 30 mole ratios) of example of reference 2MTD, and the DCP30 weight 
section, and obtained it (number average molecular weight 27,000, the rate of hydrogenation of about 
100%, glass transition temperature of 133 degrees C) The antioxidant same for the example 1 of 
reference as the 100 weight sections was added, it considered as the pellet, injection molding was carried 
out similarly, and the test piece A and the test piece B of isomorphism were obtained. 
[0035] Let the mixture of DCP of the example of reference 370 weight section, and the vinyl acetate of 
30 weight sections react at 260 degrees C among an autoclave and under nitrogen-gas-atmosphere mind 
for 4 hours, and carry out a flash plate by 200 degrees C and 30mmHg. The easy -volatility component 
which uses an unreacted monomer and a dimer as a principal component was distilled off, further, the 
oily polymer was vaporized under the conditions of 260 degrees C and 5mmHg, and the resin-like 
polymer (the polystyrene conversion number average molecular weight 430 by the GPC method, 
softening temperature temperature of about 100 degrees C) was obtained. The 10 weight section was 
dissolved in the toluene of 90 weight sections, and the primer constituent A was obtained. 
[0036] The resin-like polymer (the polystyrene conversion number average molecular weight 370 by the 
GPC method, softening temperature temperature of about 100 degrees C) was obtained like the example 
3 of reference except replacing with example of reference 4 vinyl acetate, and using allyl alcohol. The 
10 weight section was dissolved in the mixed liquor of the toluene of 87 weight sections, and the 
methanol of 3 weight sections, and the primer constituent B was obtained. 

The mixture of DCP of the example of reference 570 weight section and the acrylic acid of 30 weight 
sections was made to react at 260 degrees C among an autoclave and under nitrogen-gas-atmosphere 
mind for 4 hours, vacuum distillation was carried out by 250 degrees C and 20mmHg, the easy-volatility 
component was removed, the oily polymer was vaporized in 280 more degrees C and lOmmHg, and the 
resin-like polymer (the polystyrene conversion number average molecular weight 460 by the GPC 
method, about 120 degrees C) was obtained. The 10 weight section was dissolved in the toluene of 90 
weight sections, and the primer constituent C was obtained. 

[0037] Example of comparison 1 test pieces A and B and the piece of aluminum of isomorphism were 
produced. 

[0038] 125mg (the Showa High Polymer Co., Ltd. make, Araldite rapid) of epoxy system adhesives was 
applied by making 25mm around of the hole of each test piece, and the end of the opposite side into an 
adhesion side, about four combination, test piece A, test piece B, a test piece A and the piece of 
aluminum, and a test piece B and the piece of aluminum, the adhesion side was stuck and it fixed, and at 
20 degrees C, it was recuperated for 4 hours and it pasted up. 

[0039] When it hung after adhesion using one hole of a test piece and 30kg weight was hung using the 
hole of another side, in all, the adhesion side separated and one of the test pieces fell. 
[0040] Before apply example 1 adhesives, the process which evaporate an organic solvent be added, and 
also the load test be performed like the example 1 of a comparison until it applied 30mg of primer 
constituents A to the adhesion side of 25mm around with the brush, respectively and the front face dried 
visually, but even if 10 minute had pass the load after a load, the adhesion side did not separate in test 
pieces A and B, but showed the good adhesive property to them. 

[0041] Although the load test was performed like the example 1 except using the primer constituents B 
or C instead of the example 2 primer constituent A, even if 10 minute had passed the load after a load, 
the adhesion side did not separate but showed the good adhesive property. 
[0042] 

[Effect of the Invention] When it pastes up by the adhesion approach of this invention, the adhesive 
strength between thermoplastic norbornene system resin and an adhesives layer becomes strong, and a 
good adhesive property is shown. 
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